The antibiotic resistance group B streptococcal plasmids, pIP501 and pVA797, were conjugally transferred from Streptococcus faecalis to Lactobacillus plantarum. The Escherichia coli-Streptococcus shuttle plasmids, pVA838 and pSA3, were mobilized from S. sanguis to L. plantarum by pVA797 via cointegrate formation. pVA838 readily resolved from pVA797 and was present in L. plantarum as deletion derivatives. The pVA797::pSA3 cointegrate failed to resolve in L. plantarum.
viously (18) . S. sanguis Challis lac-8 (21) was transformed by the protocol of LeBlanc and Lee (12) with pVA797 (chloramphenicol resistance), isolated from S. faecalis V1018, and with pVA838 and pSA3 (both erythromycin resistance), both isolated from E. coli. Plasmids were isolated from E. coli by the method of Birnboim and Doly (1) . For lactobacilli and streptococci, plasmids were isolated by the method of Chassy et al. (2, 3) . Plasmids electrophoresed on 0.7% agarose gels were Southern blotted on GeneScreen Plus (New England Nuclear Corp., Boston, Mass.) as directed by the manufacturer. Plasmid probes were labeled with 32P by using a nick translation kit (Bethesda Research Laboratories, Inc., Gaithersburg, Md.).
The streptococcal plasmids (pIP501 and pVA797) and the shuttle plasmids (pVA838 and pSA3) transfer to L. plantarum at frequencies of 10-8 to 10-7 (Table 2) . Recipient Lactobacillus strains and donor Streptococcus strains cannot grow on Lactobacillus selective medium agar plates containing erythromycin and chloramphenicol as can Lactobacillus transconjugants. No intrageneric transfer of these plasmids was detected (data not shown). The presence of the conjugal plasmids in L. plantarum NC1 and NC8 was confirmed by agarose gel electrophoresis (Fig. 1) . In L. plantarum NC5, pIP501 and pVA797 could not be detected by this method, since the conjugal plasmids comigrated with after conjugation, as determined by agarose gel electrophoresis and Southern blot analysis (data not shown). pSA3 was also mobilized to L. plantarum NC1 by pVA797; however, the pVA797::pSA3 cointegrate failed to resolve in either the S. sanguis donor or the NC1 transconjugant (data not shown). The presence of pSA3 sequences in the NC1 transconjugant was confirmed by Southern blot analysis (Fig. 3) .
These data show that pIP501 and pVA797 can be conjugally transferred to L. plantarum strains, where they are then stably replicated. Thus, two additional functional replicons, in addition to the replicon on pAM,1, can be considered when constructing Streptococcus-Lactobacillus cloning vectors. The pVA797::pVA838 cointegrate readily resolved in L. plantarum; however, the pVA838 molecules contained deleted sequences. The nature of these deletions was not determined. The deletions could have resulted from an imprecise resolution of the pVA797::pVA838 cointegrate. The pVA797::pSA3 cointegrate failed to resolve in both the S. sanguis donor and the L. plantarum transconjugant. The pVA797: :pVA838 mobilization system does not appear to be applicable to molecular cloning, since cloned DNA may undergo deletions upon entering L. plantarum. On the other hand, cloning DNA into pSA3 may be quite useful, since pVA797 is stably maintained in L. plantarum.
